A novel selective extracorporeal intervention in sepsis: immunoadsorption of endotoxin, interleukin 6, and complement-activating product 5a.
In sepsis, endotoxin, interleukin 6 (IL-6), and complement-activation product 5a (C5a) trigger inflammatory cascades resulting in monocytic deactivation. When this occurs, the outcome is often uncontrolled infection, multiple organ dysfunction, and death. We tested here whether simultaneous reduction of systemic endotoxin, IL-6, and C5a levels could be achieved via selective extracorporeal immunoadsorption (IA) and whether this would restore monocytic responsiveness and improve organ function. Therefore, 33 patients with severe sepsis or septic shock were enrolled in a prospective, 1:2 case-control matched, blinded endpoint evaluation trial. In addition to best supportive care, 11 of these patients (mean age, 57.8 +/- 2.2 years; Acute Physiology and Chronic Health Evaluation II score, 23.7 +/- 1.6) received simultaneous endotoxin IA, IL-6 IA, and C5a IA on 5 consecutive days for 7.5 h each. Our observational end points were the course of monocytic immunity (monocytic HLA-DR expression) and other indices of inflammation and disease severity. In patients receiving IA, the mean circulating level of IL-6 was reduced from 361.7 +/- 116.0 to 38.2 +/- 15.2 pg/mL (P = 0.02), and of C5a from 297.6 +/- 43.1 to 79.2 +/- 14.5 ng/mL (P < 0.001). Two indices of endotoxemia were reduced also. Treated patients had lower C-reactive protein and Acute Physiology and Chronic Health Evaluation II scores at day 7 (P = 0.004 and P = 0.0001, respectively). Monocytic HLA-DR improved in the treated patients but not in controls (P < 0.0001). Under treatment, HLA-DR was found to recover in all patients with immunoparalysis (4,993.6 +/- 1,162 to 15,295.3 +/- 2,197 molecules per cell; P = 0.002). Here, we demonstrate that simultaneously reducing circulating endotoxin, IL-6, and C5a levels by selective IA reverses monocytic deactivation and improves organ system functions. This novel strategy might open a new therapeutic avenue for an interventional extracorporeal treatment of patients with sepsis.